Occurrence of embryotoxicity in mouse embryos following in utero exposure to 2'-deoxycoformycin (pentostatin).
Previous investigations had shown that i.p. injection of 2'-deoxycoformycin (dCF; pentostatin; 5 mg/kg) on either E7 or E8 into pregnant mice results in a 61-81% resorption rate at E17. The incidence of visible gross malformations among the surviving conceptuses was exceptionally low (3%) at the time of necropsy on E17 and was unrelated to dCF dose (Knudsen et al., Teratology, 40:5-626, '89; Teratology, 45:91-103, '92). These findings demonstrated the embryotoxicity of dCF but provided no clues as to the site(s) of dCF action. To define the lesion site(s), we have now examined embryos at 72 h (E10), 96 h (E11), and 120 h (E12) following administration of a highly embryotoxic dose of 5 mg dCF/kg to dams on E7. Deoxycoformycin caused multiple abnormalities and growth retardation, and the temporal sequence between maximal abnormal embryo incidence and resorption frequency was established. The quantitative data show that the maximal occurrence of abnormal embryos on E10 (71%) was followed by a maximal resorption rate on E12 (78%). There was a strong correlation (r = -0.82; P < 0.05) between the rapid decline of percent abnormal embryos over E10-E12 and the simultaneous increase in resorption rate, with linear regression analysis showing nearly equal but opposite slopes (-31.2% vs. +35.8% per gestational day, respectively). This suggests that one or more of the abnormalities seen at E10 is associated with the death and resorption of the embryo at E12. The dCF treatment perturbed a wide spectrum of developmental events, including neural tube closure, craniofacial and limb development, turning of the embryo, and growth retardation. None of the individual abnormalities, however, can quantitatively account for the high percentage of dead and resorbed embryos. Therefore, the specific cause of dCF-induced embryolethality is not clear. There is evidence both for direct dCF toxicity at specific embryonic sites as well as for a generalized retardation in the rate of development.